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[1**^1] 4?%<tiiV, Ti, Zr, Nb, Ta, H f <7)-«Jl±<7) 
^#7C«£0. 2-2. omm%^1r% t ki>l,z^tib<D&&7tmfrhti:2> 

-4. omt%ftWLZKx^z>Mw*m^x, mmnm^&^xc: 0. 50- 
[it*^3] -7;i/x>+h-r M m&T<7)mm% j t*>?'( mi 

[W*^4] ffiiEiitti: LT, Si :0. 5-3. 011%^ L < liA 1 
: 0. 2 0-1. 5ii%0^f tt^— -ftttzli (S i +A 1 ) :0. 5-3. 
0ii%^ttL, Mn, Ni, Cr, Mo, Cu, W, B, C a <7)— 

TOJlO^TCSt^ P, S, N, O^C7)^pI^^MJ|t?7C*^#^L. 

[W*S5] «TfBfll*l"i: tr, ^ft< fc<>, C r : 0. 3-1. 5ii% 
fciif/SfcttV : 0. 1-0. 3Ii%^ML^ Mn : 0. 2-1 

. 5Mi%, Mo : 0. 5fi»%J^Tx W! 0. 5li%^TO-l^±^M 

im^m 7] a 1 um&T^umfr ^900-1050 °c<D%tAti : &m t 
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t, V, Ti, Zr, Nb, Ta, H f <0— «J£JL±0^4fexSl^f, & ^>¥^J*Sg 

mhffim^&tmm&C I 0. 6 5-1. 5M%i5J:a r /S?t:»±a****N : o 
. 1-0. .7M%HW«$iirv^Cii:*iRFfifct-r&e»iSP*to 

[IIMIO] 4?fc<fc&C:0. 20-0. 8 0ti%^^t^ti: 
U:, S i : 0. 5-3. 0li%U<i±Al : 0. 2-1. 5ii%<0^f 
(Si+Al) : 0. 5-3. 0lf%^Mt> HC, Mn 
, N i , Cr, Mo, V, Cu, W, Ti, Nb, B, Zr, Ta, Hf, Ca 

<D-mz±<D&&7tmtp, s, n, om^usmm^tiLmTtmz&mL. nm 
sttsi*S9i/itt i o iztiHswimmto 

[ff*Sl2] HJ|SiS*tHi5V>r, (Mn+Ni) : 1. 0-2. 511 
96. Cr : 0. 5-1. 511%, Mo : 0. 3 51I%WT^Mt^^U 
<{±> Zbiz, B I 0. 0005-0. 00 5m*%^#^-r^- t Z&fflttlr 

&W3t^9 - 1 i ^v^-rn^^iew^isiftWo 

H*^i3] huKai^o. 2fi»%m±^i-^ii^^v^-r, 0. 3 

-1. 511%WN i ^v^P$tL^>-<h^#mt-t^>lt^l - 1 2<OV»fn^ 

50kg i xmm^ \^±<Dj±mm^^t}^m^ lx^^>z t^^tir^imm 

1-13 Ov^-f^^Hlfifc(7)f5ftfi^o 
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[ft « 1 5 ] «rgaEE»»si&* * 3§£ $ * %> tz tb [z , v a ? h e - - y 

[#§ll^#*B&Ift^] 
[0 0 0 1] 

[fPJ^SI-^Mf^i?] 

XfiWtnmzX ott-Xft^ bailiff L&^J; 9 & V, Ti, Zr, N 
b, Ta, Hf^m ^b^-t^V^^ti^Efb^^^^^t^^tfeWm^ 

u $ 3oo~35o x:^<Dm&mk\^mtwfc\£*mm\zn&z>m*m 

[0 0 0 2] 

[f*<7)Ki] 

3tt£ • ±*ffl««0«a9«*^-Cti, ii5iMfiE14 (2 0 0 kg f /mm 
2&±) SCr, SCM, S N C M3M£RSt£! 

Jt^iMEE (- 1 5 0 k g f /mm 2 ) U >^^S«"Cfi, «f 

^3RflI*s J: W^I&^Sl (0. 4 5-0. 6ii%C) O 

[0 0 0 3] 
[0 0 0 4] 
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llffl<7)f$j|li<7)ifi:®SKi^fl^fflt^ itciot, mstmAtim 

[0 0 0 5] 

-6**, liu j£<7> «fc ^ K 15 0kg f /mm2j^±(^ftffiEET-effifflLfc*^HIitf 
LIv^pW^^o g^AtL^ka^twisv^-Cti, 2 3 0 kg f /mm 

[0 0 0 6] 

ffitDfemikfttAKKX-oXX-X-Ti-J h*PKii£A,£ @i§L£v*V, Ti, Z 
r, Nb, Ta, H f OH^IWi:«!|> SMfcWS* tf/S fc*i£»ffc 
!» * t> C $ *T * < i H «t o T #ffi § 14 * & 

£ £ , £ <b 3 0 0 toftiSII LKistt&MK L*Mb«ffite*as&*WK*fi& 

i fcit>yi^{is i &&<ffiimLtzmtt&m^-c, 3 0 o o c-eco^Ht«5! 

WHIft^^t^iWtU SfcK, ^ilti:i3^tA 1 fcN i Sri OJS 
[0 0 0 7] 

[R«fc#ft1-*fci&©¥&*3 J: Wffl • $J*] 
^MtLM^teLf:SNCM8 1 5, SCM4 2 0, SCr420, SM 
nB 4 2 0i (»#tMJ&il) Kov*t\ ^-*L<b 0 mbMEfolSt (Vy 

r>r&B0 ^Sff 3 7 5 ~ 2 2 0 k g f /mm 2 WfaB-ef f 14 l^g^, . 
1 0 7 0|£-ce-y^>^a*f££L$&*I>&®JE(±2 10kg f/mmk^^ # 
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MEET tT y -f - > ^ £ H£. L £3£lfrMfi:it® Jf ov^f h*B <0 X *H#»S fi 

[0 0 0 8] 

S 5 5 CKii^tAtLiH IMi: i oTH R C 6 1-62 C1IL 
/:^ii(:o^T, BE2 5 0 kg f /mm 2 ^<9$EMEE$&E£i^if« Lfc 
ISJP:, 1 0 7(iifi;-e^ y^>^^L^^^Bl±7& 5 15(?l 8 0kg f/mm2 
-CifcO, ME 2 5 0 kg f /mm2-en°-7^>'^^|&^L^fEKj®c 7 )-7^T->^ 

>r hffi<7)x^»g(iHtrtfi«MM^<7)'e-tL^^(j|w)^^3. 6-4. 2 0 

[0 0 0.9] 

£<b^ jtffititmn (1) (0. 7 711%C) Hov^T^-eofSKiMEE^ 

1 0 7[U$s'e^y^>^^l&^L^^®I±^(J^2 3 0 
- 2 4 0 kg f/mm2t*^ l$im & ^>iufeft»^^$EH) 

[0 0 10] 

SfcSEK, ittlML/:*fKti (2) (0. 8 5ii%C, 0. 43t 
*%C r) W|^lS*aja«ttAtLLfetOOtE»BBEajSSr^fltlPiatL7tie* 
, 1 0 7 nng-c e y > L$&* *MJE7mt3r 260-270kgf /m 

m2f*»), ffifE**f^*ill (1) (0. 7 7M%C) 0|E»MJESftJK^Jt-c 

>6 ? £j 2 £Mt%^ifc Ltv^ £ t K J: & - £ rftefr^ fc 0 
[0011] 

/u-r>"9->f h^££^#&M*^£>, ft 1 . 0li%Mil. 5ti%^Cr 
ZtttZ SU J 2 £8 4 0U^'lAtL/:tCHRC6 2. 5K&*J:dK& 
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L^^>®jE^{5(?2 7 0 kg f /mm2-c&l'K tulB**fii<7)^n<h C 
?#Jt£^U WJ± 2 5 0 kg f /mm2ttf ^- > L^$El^)Mc7)-v'>'^7 : - 
>^j-^ hffi^X^WsfiBufB^MiiO^tLt mmm^4. 2-4. 5° 

frWt.mt2>tztbi,z^ mmmmzmtfcsuj 2^mmum9 5 0-9 8 or-c 
Hhmmttxti Ltz i> <v<D$mmj±&m&3c<n 8 4 0 vfr^mxti Ltz i> <D^it-< 

T, 3 0 0 k g f /mm 2 itZfeikmZtiX&lO ^ lO^S^gfi/Iv^f >t 
[0 0 12] 

£<b^, ^Strt ? 0. 46, 0. 55, 0. 6 6, 0. 77, 0. 8 51i%t 

m z ti& fkmm £820 °cfrh<mAti, 100-350^3 mmmm vtzt 

t*-* (00x.tf*t$h |26t2 8 0^ P2 6) *##^L-C^ftt^^, 
t;]/x>-^^ bfficOX^#ffii|iS^4 - 4. 2° H&&H2(;H5(?HRC 5 1 - 5 
3 KtoMZtL&vmizttM U ^Jx.(i7*^«iiO^M^«JS^(5t?0 . 7 - 
0. 911 %t:ll$titv^C t -e^II USSi^5{?3 0 

or^ta^i--?)- h^^o7to 
[0 0 13] 

wbfrizh, mm%AtiM¥.&&<D¥y^>?imznztzfr<Dii%nt 

LT(i3 0 0 °C-eo^M $ RC5 3 £JL± £ & * - i: jWH"?* Z>Zt* 
WbfrbzLtzo 

[0 0 14] 

i/c s cm 4 2 0MK&fcfoxti&m&nLtzm.fitm£m<z>3 o otm&ml 
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4Ktt^fii:4*it, £«fctt\ mtZ&ffifiimm (2) (0. 8 5lt%C) 
, SUJ 2 <DlESbmE&l9t<0&.&ftm<0 X 0 Izm^tfO. 1 ~ 1 . 5 m<7>|M 

[0 0 15] 

T^&^V, Ti, Zr, Nb, Ta, Hff«tSMCI» M (C 

o 

[0 0 16] 

fefc, lf^<7)a^:MAtim:^>e y^>^5«i:ll^± (KEEP m a x = 2 
30kgf/mm2tt±) Kffi 3L %>-&mm&XfiWm\ t LT(i> 'MPyiBffi 
oiiif^Io'^t, ffilHiteoo. 3f»W«0»Wf(&* (R = 0) <r>m.^ 

mzmz.&m.zmkmzti2>i)K ^mfnmm^HRc 5 3. 4-e&*K ttr^ 

(HRC=5 3) £S#>TJ: <£-gcLT£5l9, £ 
ff 19 ^^<s«lt:J:otMt4$Mi:J:ot, |£I&iB«^ffl6Bj&*«l* 3 0 0 

°c & b# t s 7f> ^*#££1- 4:i:*?), 300 °cmm tm £ 

(HPraax = 2 3 0 kg f /mm 2 tiffx. 4 tz£><T> H R C 5 3^±^&J: 
9 KS:5£-*& d £ K J: oTjft^«IA*t«flCi:ra^±ortiBffi*« , H!l&$^* 

[0 0 17] 

f>t:, ^2&M2T*mi£-f £ J: n U, m^^O. 1-1. 0lt%ttt 



tblHf 2003-3109389 



2003-057388 ^- v : 8/ 

HRC = 36XfC (11%) +2 0. 9 

H R C = (36 x^C (fi%) +20. 9) +4. 3 3 XS i (11%) + 
7. 3XA1 (11%) +3. 1XV (11%) +1. 5XMo (11%) +1 
. 2XCr (11%) X (0. 4 5+C (11%) ) 

[0 0 18] 

t^^Ottl (11%) «£ 9 KR&eLfco 

[0 0 19] 

m l^tCisv^TJi. < & V, Ti, Zr, Nb, Ta, H 
f «m_to^&7c3fc£ 0. 2-2. 0li%^ft4titi:, ^;ft£><7>^ 

ffJ^-t^O. 4-4. 0#»%^ffe$^TV^iH#«rffl^T, K£v>T 

c : o . 5o-i. 5ii%^ttt, $mmm m%xtib ntzm. eatii 

[0 0 2 0] 

5. oi^m%^m^tzm^KimmM^m±^x^mmt^^m^ 
mz\%t t t>iztt^#KH-t-&T9 v ?m>mmK%2>zt7bmbtix^2>z t 
frk, *§&mK&^T^ skit®, mim&£zfgtmit%o<D-m&±tz^\,>x, 
mufrWfflj&tfz t)wmtzm.ti2> o. 4fla»%*TRtefcu 4. ofem%%±. 

mm t L fc**. HUffiT * y ? tt*jgSftt<0||^^ hit. 2 . 0 #«% £±PJHfi t 
■fZ>z\ttf£ L^ZtltWbfrX$>&o 
[0 0 2 1 ] 

mifE5£5?&+^ «Alf, TiC, V 4 C 3 Lfc&^KJi, T i C, 
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V 4 C 3 Oitm^a-rtU^t^. 9, 5. 6 5 g r/cm3-?r&<2>- tfrb, 
0. 2ii%(7)Tiiii:J:oT (0. 2 5II%«T i C«^n, ) 
0. 4#:m%<7)T i C&fcf&Ztizz V 4 C 3 (±i^j^|»fi^HctoT(i 
t-^ft^ F^VWS^Mti^v^ (m±~C0. 3M%V) .I<h£ 
##.L-C, 2. 0mm%<DV : mu^X^Xiiii2^m%(DV 4 C 3 tf ? ffM£*l& 

[0 0 2 2] 

f>t^ hfffi^!#^.7t:<6(OKt^tt (0. 3 5-0. 9fi»%) £&;b-£T 
ItiO. 5-1. 5S»%^l^$^^^c7)-e^)oT, i^M[«AtL^J:t/-MM 
$£f*gW^£v>-Tfi, ^ijffli-^ilo^^*^ 0. 5-1. 5M»%<h1-^^ 
$s«jW^£>^-C(i, 0. 2-0. 8mi%KML-Ci3< Lv^t 
[0 0 2 3] 

^ (0. 2-1. 5//m) ^f)0. 2^mai*fU<, 

T i C"C(±5^mmT, V 4 C 3 tii 2 m^TOf ^ Xt1i(J^-i:^til 

^^CH^So ) 

[0 0 2 4] 
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MAtL^cto-c, mmmm<v\a*-xf-i-j v ip aafi-s ^astmi o#^±h 

SHMS|5Ki3V*-{\ 5 0kg f / / mm2j^±<7)|±|i^lS^^5i^H##1-^- 

htu (m Awn. mi 5 5&w) 0 

[0 0 2 5] 

Huie^KfiT-^^ti. J: dK&gtHH (S5 5C) CTiC, V 4 

C3 (No. P7, No. P2) &5M&£^£?SJ§&&A*iM:7& J lS^S CM 4 

-9 ^Bt^O^iSrtt^ (9 0 0 - 1 0 5 0°C) &K&A*L&3g=£r*fe-fi&^?fc 
^AtL^iiffl^-^)- tKcfcoT. (E»lB«t-*3*t*'v^"r>-9">f UMI^K 1 // 

3H0^) i^co-mmLmti&m^M^^s i texv/itzitA 1 £-g-^r$ 

[0 0 2 6] 

HulS-fe^ h f±^*M£^ti(?H v 8 5 0 - 1 0 0 0 X*$> *) . "V^ 

< > «riB?g!Ke : ?-^iR«j*of^ffl*36*/h$ < , m&<?) s u j 2 ^m)«a 
mmmmo^* y?4 v^nm (mi oim%) mui o^»%j^w 

[0 0 2 7] 

0 0 -105 OVtMtbxn^tztbK, Mz.l£Mm$L%iX1xmffi £ L 
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-b^ >*-r m*<>0*^aM8-t-*^^x*c r fcawt^WwO. 3~i. 511 

[0 0 2 8] 
[0 0 2 9] 

EI 1 f±, 0tmt<7)mmt}<V&^C r fc£iRO^£%3R£il&lniLfcF e - C-M 

H7E^SHI^^^^^L^^<7)-eab f) > [H4 , oA*-e^-r&^;<7)ii4 , o^ 

[0 0 3 0] 

*<vm<D&&kmmm» (mm.) t±, #&*f»£j£i:TtW3;ft* 

> RSl«JK* s S5<&4(iir^3(f<S»li^:S Fe-Ci (Fe-C-TC 

[0 0 3 1 ] 
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ht-t*>?4h <DW$ui e f .^-e-^x. *u j&A*ifln^jgtcB^cm 

9 4 H?Iti^fft4t-^ft>f h#ffiftJ&G£o&*ig*j&H*#&j£<& 
A£o£tStf&*J: ^Jv^ii^f,, ^^fb^^r- f v -v fr<D*3WlK X o tt 
jSKifcffcU ■fc^v^'f h -Amffi L fziiW: £ jt7 ? J h X*$>^tzi±Lmz3d^x 

[0 0 3 2] 

Lrt»U «4»^^^x*ai*n***J: 0#<t6*n$n (Hj&) > -b^>^^ h 

tt:J: >)#<<o^x*7& f «*iSi-* (J*) m&fc&\,*x\^ * * > * >r h 

&j--X7-i-4 b#<D&tmmM:& (K*) , 7C^AjSa^t0^3Rm*J: & 
& - a> <b > K * £ a £ ?& o -CffiSBf H «f&1" & ri 5 \ * 

^ h co @ ft k fd o r (D b ,6^0 ^&7nft o&ife & L \z -t ^ > ? ^ h v#-e 

«u KvcgMfcZM&^&tmmmmt-t * y 9 j vmmmmt<D3z*t-t*> 

& o 

[0 0 3 3] 

H7, 8 3&93fci5V*-Ct±, t-Xft'f h (yffi) ^•b^v^'f b 
<7>@i£B# m& 1 0 TOli*] tcffliffl $ & iS^?fotni& • MAttM^M-f- - 1 k * o 

v. *tuzi&cti'?>i'T>4M wmztmbtiztiK fotfflt4-6 7 M 
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*k m&^<ommmmfrhmL2ti&#t7<tL& (did i^KfiTts; 

L7to mffSMAttttO^TiiJ^Ji. &A*ilffi*i.fSE*tf>-fe * > 9 4 hiz&& 

7tm&iikM1rZ>tet*jz£ Cr, Mn, Mo <OJz * > 9 J h izmffiLE,^ 

[0 0 3 4] 

X *) Hi* & fcA i2(3fFe-C-Cr HxM^SKH t 

(a t 1 0 0 0°C) ^fotl 0 0 0 TClC-ftf^ < #0^ LT$eA;MM£ 

[0 0 3 5] 

( 1 ) &mz* * y 9 4 y *mm-r2>®& (-b^Hf^cr mmtH&^m 

m 2<P<D A* (0. 811%C, 0. 4li%Cr) -C^fiS* (-b^>*-f 
. 6ii%Cr) hC* (7x70, 0. 09lI%Cr) <7>McH&*K CI 

<Dfcmrm^i£Mmmumz£^x*-XT--fj bvmkz&& 1 o o oti:sa 

[0 0 3 6] 

(2) -tr^ >*-f K^l^l <ili£$*L4»^l 
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|2^<7)E^ (0. 8ii%C, lii%Cr) ^1^7x7^ f i-t^ 

>^>fh &#m&<7) 700 °c-e+^in^i-^ t g * (7i?>f b, o. 24 MM 

%Cr) tF,*i (-b^>*^K 6. 6 111%Cr) ^MC^f), ^<7)^S 
v^^-b^ >*>f h £@v#U t-^tt'f h (7) >BJc5&*I *JCPJ3iL^Bt 

^ 3 #:«%(7)-fe ^ > 9 4 y &*mmvimxftWL'fz> z t &fofrz>o 

[0 0 3 7] 

(3) j y<Dmm&3:£ <m&ztiz>m&2 

mm (2) <7)^n£tt&H£ii, -t^ v tm^hc r 7 c 3 mmt 

mz>&8imt&&m (mo. 2) itii, ^«ra#ii-e-t^>^-r h^sv#i-^> 

^\ fii»-t^ > ? >f h 0@}#fi, -t ^ > ^ ^ h M^lu C r 7 c 3 £tffc^ 

h + c r 7 C3) ^mmMtmK^jzmmir^Mmmmiy^fzio^ 
*>?4 f^s^j: 31^ £ ti&zt &&&& 0 d ^m^mmmmmum • 

Sf^ (HRC57-61) T;VT->-9--f hmffit¥^fc)5fom%<7> J t* > 
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[0 0 3 8] 

ooo v^mm&ft'ete* * >?o^cr aus^ 3 m*% ^iiii-r & ( j 
*) t mnhfr-ch *9 . 900 wmm-eitm 2 . 5 m*%-e&& 

<7)-C (H6#§HJ!) , Mx.fi\ C : 0. 5 511%, Cr : 0. 3li%^Mt 
•5>fS£ 7 0 Ottiit^i^^:^ h*P<D[C rjftJS]= « KC r xi^ 

<7>C r?M/ (1 - (Sg^iscSt^K/e. 67) X (1-aKCr) ) It 2. 
6m.m%tM&Zti2>Ztfrb, C r coTPlv^D*«i(5trO. 3iI%T^^ 

r i±7i7>f h^a^-t^ vm<vc r«tt^*^W@e«*ot 

itmrnm ^^xst^s^m (7oo°c 

-C<7)) fi. 

«KCr = 28, «KMn=10. 5, «Kv = 9. 0, «KMo = 7. 5, 
«KW=2. 0. aKNi=0. 34, aKSi, A 1 = 0 T$> h Z. t tf%a h tl 
Ti3 *) , C r 7& ? #a^#^"C« & -b ^ > ? h ^ifcR-t Sifc 0 
[0 0 3 9] 

$ *>k, Mfe9 o o - i o 5 ovxmmmnm • MA^fe^fsi&TO^Mffl-f 

< HHRC5 5 m± i^S?*** *i fcjfcfc, v;1/t->-9-^ h& 

tt*p<o&kmmm* o. 4oit%, l<«o. 5ii%^±«*afc 

^7:hZ>^ttf-fofrz> Q iot, ^H^Kisv^Tfi, -b^ v * >f h r jftjg 
^2. 5 - 7 11% (^lai til $ til. O^lf t L^-T £tft>fr2> (|j§63&BJ) 

o 

[0 0 4 0] 

0 . 9 11% C &±.lz & * £ , HtrfS^illvtt^ • MAtLB#<7)M#JtLt4^ £ 0 B 

40~o. 91l%^^J:^:m$w: 
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fc, 0. 5 5-1. 5Ms%tSIfflT-#£^<hrt ? ;b^£o 
[0 0 4 1 ] 

Lt^oT, 0. 5 5-1. 5li%^fi»t5i:IWCrItLt 
(4 1. 8li%£lTt *S C L^i 1 , giSWft«^f)li 1 . 5ti% 

1-&it£-Ui3V>Tf4, &A*i14&WJx.£*:i&K, 1. 01i%JJlTT*f 

[0 0 4 2] 

ifcSfcK, bu^?^^ h t-b^ 4 Yfo<?)&&jtm<r>fr&mka KM 
^|VW, Cr, Mo, Wj&Hr* > * >f h^Ojft«H®[pJ^§ v^iit-C* < , 
mm (3) <£>M#fi£|RL*: 4 7 &C r 7 C 3 8tit®<7)Jf&tmm^ Fe 2 l 

mo 2 c 6 , V4C3, wc#TObW#ftf*-fc^f), c r 7 c 3 tmw. 
<Dmw s 2ti, -ttyfij h4»ov, Mo, w«j£7&**-*L-r*io. 3ii%v, 

lii%Mo, 1M%WJIJJI±JCWS$*L*^ fc* s ^5?i: V 
: 0 . 1 m*% Ja_t, m o : 0 . 3 S»%J^±i5 «t cm : 0 . 5 m*%&±tf>8S 
*PH4o-C#rfB-fe^ hOS»li**l&a$*i<5©-C, ^f&EKisn-rii^ 

^<HCr^0. 3 M*%JSLJb*3 4 tfV ttzliVtfO. 1 Ii%M±il)0 £ *i 

5(>otu Mo, w* f ^5?tcj£.i:"rtt^in$tL&ifc*«*ft L^twt Lfc 

o 

[0 0 4 3] 

tLfwv^f >t^f h fffit^t^ i ^ , rt*o, V 4 C 3 mf 

ViMlEitLtiiO. 1-2. 

[0 0 4 4] 

Mn(4V, MoiHa KMn^i < , -fe^ > ? 4 h^^mm^Mm 

«ip^ti^iiia^iEH (-1. 5ii%) iz&^xi* (-t* >*>r h4>~8. 
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5tI%Mn) > 9 4 Y<Dfcm<V : fc&*\>m^hMn\ZZ&m.mfc^\ ] k 

Ti>WMX%\;^z\ titmbfrX&2><DX\ Mnlil. 5 M%J£JlT£ 

[0 0 4 5] 

o *c-c+#2ni» utio^tiot, 00 x. ifinsftifijs * 6 o o °c urtf £nt 

KI±-?-*i<b<£>55«#&iiJ: < & *K Cr, Mn, V, MoliJ:H^>^ 

[0 0 4 6] 

[0 0 4 7] 

tz&^xi^ mumn mxti-mmL^mm.) tzx 2>j£mt*M&m&iz^ - 

mznz7'&m&$>2>i)K &§&miz&\,*xitt&mk&&%* Lmmzx-oxmrnz 
ti2>zt-t>miL<, t*)t>if, &%fumzmMizmtbz> s i , Aiz^mizm 
m-t&miz&^x^ ^<Dfmmmw^M\zm.mx^^m%k^Lx^h (% 

[0 0 4 8] 

mzmmm%An*mMLxmm'rz>$mmtii, *<nm<nnm%n } mmm 

tyVinX$>2>Z\ttf$r<, M&<F> £ \Z*i * y 9 4 MCC r, Mo, V, Mnf 
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H4*ifli:iv>tli, -fe>«^^>f h^tztsfc^ iraMft^ir-^*^ -e^-r^ 

'ptt < t i>m$ZfflWlz, S i : 0. 5-3. 0ii%^L<liAl : 0. 20- 
1. 5li%©^f iiMifcli (S i + A 1) : 0. 5-3. 0*»%*-a- 
#U HCMn, Ni, Cr, Mo, Cu, W, B, CaO-iJ^l^i 
7tmtY>, S, N, O^O^bTjSW^^x^^^^ 5$*&j&*||»fi«jKF e 

5^4. 3 X S i (11%) + 7 . 3 X A 1 (m*%) + 3 . 1 X V (11% 
) +1. 5XMo +1. 2xCr (11%) X (0. 45tC (M 

%) ) 

Mti:3 0 0tJ^T«LM^lL, ^O^M^b«^3 0 OD^IIL 
[0 0 4 9] 

&Jb\ lH^S 5 5 CR^c7)3 0 0 o C*£ML5M£fiHRC 4 7 *K :w 

JJICiottv^fn^ bfM$)i f HRC 5 O^lh^^i^ KLfcj& s 
, «fc OHJE5fiJKSrS5»/w|Ett«B#i: LTIi, <tOffi$a*H R C 5 3 JJJl±t?*« - 
fcj^J: L^o 
[0 0 5 0] 

s i, a i m^y^^^ v^itjtm^^M^mmi-^o 
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Xltgtmtt 0.35 fiS%m±-e, J: 0 «f t L < 0 . 45 MM%&.±lzmM 

ir^zt^x^xmrnm^xfim^mm^ 000-1050 v) iz&^x-t- 

fttzjr-Xf-i-JYit-f&Zttffrfr&o ifz, S i <7>ftt> *) HA 1 ijgin't** 
[0 0 5 1 ] 

^tlltv^^^ #3&9!0«fc -5 KffiSET i , V, Zr, Nb, Ta, H f OR 
ffcJftK ifcmitMZ^L, (y^yJ h+^-y^ h) U ffl*? 

[0 0 5 2] 

cr, Mn, Moi*m<nffiL\ti®L*mmi<z-&tb^ iSiiik&ttJKmtt^-f 
&miz&^xunmm%\ti-mAn^w%mft\£tf-?§it z>tzsb\,z^ cr, mo£ 
-t ^ > ? a v mftit^mco a i 550 °c»^ST+^H-b ^ > * >r > 4uc 

+53«t fo-b ^ > 9 4 h «£ d KfcJSSjfettAtL-t* ;tt:J: 

ni±ffi<Dm\iX&ZMi>mt62>7tmX$>t)^ C r^Diaotlo^i^ 

4 Y<D&xti&z&m.-rzftm&%$L2ti2><?>x^ me, m7^m<oxo\,z^m 
mm ■ mxtimxm^mmzm^ xm.\fcmtz^z>mm%xfr\z t o -csp 

^**av^«, <fc L < (±. fPWH;fc&t&Mn«]*£ 0. 2-0. 5lf% 

izmm-tzmt LX, 'J?%< t i>C r : 0. 3~-l. 5 t*v 
: 0. 1-0. 31i%4^lTU $t>t:, Mn:0. 2-1. 5li%, Mo 
: 0. 5fi»%J^T, w : 0. 5li%WT<7)-l^±^^tt^-iWi L 
<, £<bH x Mn:0. 2-0. 5K*%^«HR-r-5ifc**J: 
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[0 0 5 3] 

fg9§§^c£>^Tf£, buISV, Ti, Zr, Nb, Ta, H f O-ff 

^^^Tc^^e^^TOfiS^o. 2 ~~ 5 ,« m^UHttK mmte&if/t 

ift#t»S& L < (i'ftlffliaoT, V, Ti, Zr, Nb, Ta, Hf^-f 
J^±^^7n^^P>^-5)¥^iS^0. 2 ^ mi^TwMti^i^/J/ciiKl 
jbtJ^if^CWm^^tL, ^-<7)$EStlM)iO^«fi^C : 0. 6 5-1. 511 

[0 0 5 4] 

HtT^<7) «t o hhfrZtbV, Ti, Zr, Nb, Ta, H f ttJiUitf)^ 

h V y BiS-taV, Ti, Zr, Nb, Ta, H f & X 1) tim&&4t& 

*?vm\V®}t\^Xffi&-$-2>Zt*?, vf'J v PXtpizmmi-ZV, Ti, Zr, 
Nb, Ta, H f * J J: lMO/h$*^gft»i: Lt, &<bri» LTV* 

& Rftmmmiv®) izmt-r ztti> ksb^w iz-Knmm lxx^^^rm 

tZo 

[0 0 5 5] 

£ ff n #tfc £ * & « ^ $ »± , o mmm ^mmm k & tt * # «■ 
mimmmmtirfi* 1 o o ^ m $ TofEH-eftjesti* - 1 mmtfi*u 

[0 0 5 6] 

mumtommo&xtijj&t Lx^mm%Ati*mmzLx, &m%mmu 
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fl-KMI-SWH-C**^ ffiSEV, Ti, Zr, Nb, Ta, Hf(7)-|to 

mttz&Mmm^. »R> SRilU(liiIJIl«oT, V, Ti, Zr 
, Nb, Ta, H f c7)-am±<7)^#7c^^'b^^¥^f5#^0. 2 ju m&T<D 

xi>mm^mm^£z>zti*whfr^$>z> 0 (mi. 9&w) 

[0 0 5 7] 

^iSffl-r^^tc^v^Tti. < t & c : o. 2o-o. 8 omm%^^m-r 

& 1 1 i>iz^ s i : 0. 5 - 3 . Oil^oi t < (4 A l : 0. 2 - 1 . 511% 
mW^^Kfi (Si+Al) : 0. 5-3. 0li°/o^ttL, $ h 
CMn, Ni, Cr, Mo, V, Cu, W, Ti, Nb, B, Zr, Ta, H 
f, C a©-ta±<0^xt^ P, S, N, 0^<7)^oIig^^7C^^'a-^r 

^AtL^ML^ISii^Wi L^,I <b(4^^<fc£o (ill 0^) 
[0 0 5 8] 

fffS§WtC£v>-C, (Mn+Ni) 11-2. 511%, Cr : 0. 5-1. 
511%, Mo : 0. 3 5iI%WT^^tt^^R<lt Zbtz, b: 0. 
0005-0. 005 m.m%tk^-r%> Z. t m%AM&mZi& t ti>!<z 

[0 0 5 9] 

ZtzZ h\z^ mi 3^m^is^xii, mUim\\M(DA 1 tN i : 0. 3 - 1 . 
5if%^#$^ .r £ iz x *) , I»^?M14^ffl^f§iii-^> £ t £-t"CM# 
S2 0 0 2 - 1 3 5.2 7 4f"eft§Lti3»), •) fctt, 0. 6M»%i3 4 0 f l 

. 2ma%^5r^-r^^s^;vx>-9-^ naat:*v^ ^n^v-v^tf 
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[0 0 6 0] 

5 0 k g f /mm 2 J^±OEEIi^^^W^ LT J; ^ -> a y h kf-- 

14, 15 §§BJi). 

[0 0 6 1 ] 

o 

[0 0 6 2] 

V, Ti, Zr, Nb, T a, Hf : 0. 2-2. 0fi#% 

CN) M^Mft«BJ&U f fc, fS4Ui*t^£@?fS^#T/h$v^ trt^ 

mtm^&^x i>m&xm.K (tr? 1 5 0 oJii±) -effi^iM, 

ft Z> HM K is v > r & ffitt fclt^€14 i: ^t4^^LTv^^<h^ib0^ib^^ 

v^tiiO. 4~4#«%of£BK:frifc*£PJl^LT, »^#§14o&#£iIIEfl; 
[0 0 6 3] 

ViSsinAii 0 . 4-2 M#% fc-f* c: L</^\ £ h 0 . 1 
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^•c-fb^tftttSrs** £ 1 i> x *) m^^mMLmtmx^it s i , a i 

[0 0 6 4] 

[0 0 6 5] 

S i : 0. 5 - 3 . 0fi*% 

s i ti 3oo~3 5 ov^r^i&^mmL^mt^mmLmtmjL^mm 

d <h Hi o T^ft £ R&itt & d t tfTji £ tiT v 0 
[0 0 6 6] 

S i WTK^ilDili, 1 **%^ (9 co S i CO 3 0 0 °C$eH L'CcOlfc'fbtS^H 
RCrt ? 4. 3-C**itt, 0. 5 5li%^t)*i* 3 0 OtjULW^ 
-^i^ ? HRC4 7. 6t^^.;t^^, 3 0 0t:'IMLl$HRC5 0^i 
ftn^OSi^JOiliifeO. 5il%-C*i), 0. 1 5m»%cos 

i ^^-T^^COA 1 ?&&nfi(±j&0. 2 5li%t*SIt^f), Si, Al 

[0 0 6 7] 

£tz s ^cos i ±mmtemm<7)RmwrO . 4-0. 8M%OtEHt?Ac 3^ 

^^j3v>r{±> %<Dntt<r>jkmmL* o. 2-0. 8H%i:t4^s#*4: 
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[0 0 6 8] 

A 1 : 0 . 2 5-1. 5 fis% 

a i temij%Mmftmz^-tz.t&£v\ m^^^^n^^Ttrnx^^ 

#>2>7tm-?$>2>Z£*vmL (AHRC=7. 3) , A 1 «r#»tC«IJpi-**^ 
W^iPMSrO. 2 5-1. 5li%hU S 15-1. 511% 

i Tfli§ifex.r5pjffli-4*^nii (s i +a i ) : o. 5-3. omm%t 

h^ftx*"?*"!, Ac 3-fiE^S i Kjfc^T&jl. 6f£J: *>*5#*f1MB&^ 
1"&OT% ^ CD flt^O 1 . 5li%WTtL/: (2. -5ifi%/l. 6 

iti£0. 2-0. 8m»%lC-r^^^^^- £^£>, jfcA*iia£j&*tr**K 
10 0 6 9] 

N i : 

mtm,1)Um<7>A 1 tN i I 0. 3-2. 5 m#% - £ K J: Ij . £ 

**Sfi«Ht^ffl**l&^* - t ^tti:#I2 002-24096 7fTS$L 
Tis*K 19 frit, 0. 6m»%43J:O f 1 . 2M%jgt3RS:^Wi _ 4KBI*v;i/ 

H^-CtiN i ^iP^mtSri «3 Mi* fco l. 5M%JJlTtU 

o N i fit-^ft-f h 1t ^jiiikir &7C^sX$> „ f«D(iS i, Al 

tWU, B£fi, Wx.tf*;*:3M%S i is v^T ( 

Mn+Ni) I 2. 5ii%-e*SItWiL^ 0 
[0 0 7 0] 
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C r : 

(did it, mi$<nj?tmmu'<)p<D®EAtiitD m : 2. ou C htt±^i 

-e<75'M#JtLl4^$lM-r -2)^^13, CrliO. 5M%JtJJLTtCWS$tL-5 
it^-K&WTti, -t^< h «rfibffl'fki-*^:i6tw0. 3-1. 5lI%Cr^ 

t^:i5i:^^fm^^V^:J:ot■b^ >*>f h <&5W8c*III »K C ri»fi 
£0. 5m*%J^~n-^#>&- £ *>$8P£ Lv*£ fcfilWkj&vC*&o fu^o 

[0 0 7 1] 

Mn : 

/j&mc awtcj£;.i:ra[*aisn$*L*3&*, mib^m*o. 35-0. 8fi% 

Rm^'Pte^tzfrK, Mitf7x7^ h Z&fcitmtZ S i ^ft^3jtfi%?^ 

liNi^if^Mt (Mn + Ni) : 2. 5fi»% £ tiffl-t. L^o 

[0 0 7 2] 
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Mo : 

[0 0 7 3] 

tu£&^<DX\ mmtf£Lx<r>i&Ati& (Dim) «u a^o^t^i^^M 

AtM4 2. 0 i n c hJ!Jl±«riffix.&^3lttJ±*t 0 * < , £ffli£S!*h&*fiJffi-e§ 
& ^TOMn, C rSfo&Pfi* «t 0 ©<M^U Si, Al 

, Ni, Mo, Vljso^^x3(S£iM£LT3l#tf>D Iflt^2. 0 i n c hMTt 

[0 0 7 4] 
[0 0 7 5] 

[n»j i : -ma mm U7kmm& «t ^s^MAtniL^ § is^ e ? ^ > rmm. ( 
mm Lvtmm& x xfmm&Afim% zm<d e ? ^ > ^a&j&fc w^fco * 1 *±*n 

1214 (a) O/hn-^^tfctCiniXL^^ No. 1, 2, 41*8 2 0^3 0^ 

sp^m^TK'MAtL l 1 6 o °cc3 m mmm it, ^m^^ t n o . 3 
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t mm^m lm^il^ £ <b n 0 . 51*930^5 i^raog^M 

(-BUfcaK-r > v -V ;P 0 . 8 ) 1 £f£ 8 5 0 °C KftM U 8 5 0 3 0 5M£J# L 
[0 0 7 6] 



[fU] 





C 


Si 


Mn 


Ni 


Cr 


Mo 


«# 


No.1 


0.55 


0.23 


0.71 








S55C 


No.2 


0.77 


0.21 


0.74 










No.3 


0.85 


0.22 


0.81 




0.43 






No.4 


0.98 


0.27 


0.48 




1.47 




SUJ2 


No.5 


0.19 


0.22 


0.75 




0.97 


0.15 


SCM420H 



[0 0 7 7] 



^n-7(iNo. 4<DS U J 2#£ 8 2 0VX~3 0 frmm&^fcj&Xti 
L 1 6 0 ICC 3 #Fffi%tm Lfc i> <DZmm U n-7^7f> 7 0 °C<7># 

3 0i>y>t-f fl'-CiH* L***ib, /hn - 9 * 1 0 5 0 r p m, An - =y {% 
»D-7) ^ 2 9 2 rpmUT4 0 0 ^£#x., ®EE£ 3 7 5 -220 

[0 0 7 8] 

tm&m. %m*<D mmr-m t £ ^\ t? * ^ > <oml io7|^^ 

l$oMffi£4Eim«#&ftfc£*SLfc»£\ f->^5M(i^2 10kg 

f/mm2tiJa^ot. I^^Saoft^-cmitl-* No 

. 1 : 1 7 5 k g f/mm2, No. 2:240kg f/mm2, No. 3 (A 
HIAtL) : 2 6 0 k g f /mm 2, No. 4!270kgf /mm 2 £ «fc # 
No.4 (i^W«Ati) : 2 9 0 k g f /mm 2 & i) , fcJS&ttAfrU:: «fc o 
T\ -t^>^>f He^2M%, 0 -frfeNo. 3, No 

. 4of£»jM#^JS^iii : tca:#$ti-rv^^ < h^^^o &#tJDU& 
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[0 0 7 9] 

fcf£*. No. 1:3. 6-4. 0° , No. 2:4-4. 2°, No. 3:4 
. 2-4. 4° , No. 414. 3-4. 6°, No. 5:4-4. 2° "C&o 

[0 0 8 0] 

huIE^MS^ML/^N o. 1 -5©KIIM-t 2 5 0 -3 5 0°CT#3 
ipgtiti^3 0 0 < CT^HL7t#»Ii:^L, £tz Wfk f£2 6^, 2 8 0f 

, P2 6j Tm^^nx^^^m^m^m<D^mm^mmLm^t^-mm^mm 

[0 0 8 1] 

7 0 TC-C 3 0 ftmm^HO% L, 3 0 0 °C, 3 5 0 *C"C 3 R#W&H L L^KKM" 
[0 0 8 2] 
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[|S2] 



TPNo. 


C 


Si 


Al 


Mn 


Ni 


Or 


Mo 


V 


B 


No.6 


0.45 


1.45 




0.46 




1.49 


0.52 


0.14 


0.0018 


No.7 


0.49 


1.45 




0.46 




1.01 


1.03 


0.15 


0.0019 


No.8 


0.47 


0.31 




0.46 




2.01 


1.03 


0.15 


0.0019 


No.9 


0.49 


0.29 




0.45 




1.5 


1.49 


0.23 


0.0019 


No. 10 


0.36 


1.77 




0.6 




0.62 


0.11 




0.0026 


No.11 


0.45 


0.95 




0.66 


0.01 


1.29 


0.5 




0.0029 


No.12 


0.39 


0.93 




1.02 


0.08 


0.97 


0.95 


0.5 




No.13 


0.43 


0.26 




0.44 




1.01 


0.48 




0.001 


No. 14 


0.47 


0.25 




0.4 




1.01 


1.05 




0.0018 


No. 15 


0.46 


1.5 




0.4 




1 


0.51 




0.002 


No. 16 


0.45 


0.24 




0.4 




1.02 


0.48 


0.31 


0.001 1 


No. 17 


0.45 


1.46 




0.39 




0.96 


0.98 




0.001 


No. 18 


0.41 


0.25 




0.35 




1 


0.49 




0.0017 


No.19 


0.52 


2.3 




0.57 




0.11 








No.20 


0.98 


0.27 




0.48 




1.47 








No.21 


0.55 


0.23 




0.71 












No.22 


0.77 


0.21 




0.74 












No.23 


0.45 


0.21 


1.26 


0.53 




1.51 


0.21 






No.24 


0.6 


0.25 


0.97 


0.93 


0.98 


1.04 


0.35 







[0 0 8 3] 

^mnmt LT(i, 0. 1-1. 0ll%^|h0. 3-0. 911 

2 5 0°C-e(i HRC = 34xfC (Mm%) +2 6. 5 

3 0 0°C-C(i HRC-3 6Xf C +2 0. 9 
3 5 0TOi HRC = 38X^C +15. 3 

[0 0 8 4] 

ttMJ»LAHRCIi> 0 0°Ct\ fr&X-m&X^ 2> Z ttft>fr-?tz 0 
AHRC = 4. 3XS i +7. 3XA1 +1. 2XCr 

(fi%) X (0. 4 5+C ) +1. 5XMo +3. IX 

V 

[0 0 8 5] 
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[0 0 8 6] 

t* s *?^* 0 ^M1?lll^SCM4 2 0 (No. 5) (D&mM (0. 8fi» 

co3 o ovmmL®.zi^^xi>m6<Dtt\ix*7FL~c&y)^ $fnmt& 

[0 0 8 7] 

[mmm 3 : &n Lmtrnm^mti^mu^ r&m<o&m 1 ] 

& 3 itt^MM^femi- ft *7fiLtzi><D'C&Z>o No. PI- 
No. P3fi 850-920 Klfrh&XtLtz&l/Z 1 6 0 3 Btfl^'ll IM 

u No. p4-no. P9 nmmm 1 1 m cMmmnm^xMrn^mx 
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